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Introduction:

The currently approved marketed dosage forms of fluoxetine include capsules -
(Pulvules®) and an oral liquid formulation. This application seeks to gain approval for
two strengths (10 and 20 mg) of a new tablet dosage form for fluoxetine. The two
strengths are compositionally proportional +

One open-label, randomized, single dose, two period, crossover study has been conducted
to test the bioequivalence of new tablet formulations at10 & 20 mg to the marketed
capsule formulations at10 & 20 mg, respectively. New dissolution method and
specification have been proposed for the tablet formulation

Study Design:

Forty eight healthy male and female subjects were enrolled in the study and 45 completed
the study. During screening process, each subject was phenotyped for CYP2D6 activity.
Then the subjects were randomly assigned to group 1 to receive 10 mg formulations (as
2x 10 mg) or group 2 to receive 20 mg formulations Within each treatment
group, the subjects were further randomized into one of the two dosing sequences for the
test or reference formulation. Subjects received single oral dose fluoxetine after
overnight fasting in each treatment period. Each period was separated by 5 days. Blood
samples were obtained at 0, 2, 4, 5, 6, 7, 8, 10, 12, 24, 36, 48, 72, 96, 120, 144, 168, 216,
264, 336, 432, 576, and 720 hours post dosing.

Results:

1. Mean Pharmacokinetic parameters can be found in Tables 3-6 of the attachment.
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2. Two subjects (#36 and #46) were identified as, and one (#32) was close to be,
CYP2D6 poor metabolizers, because their dextromethorphan/dextrophan ratios (an
index for CYP2D6 activity) were oves or close to 0.3. The large variation found in
the 20 mg dosing group (c.v. was 95% for tablet AUC and 88% for capsule AUC)
was due to the three subjects, who showed exceedingly large AUC, as compared to
the rest of the group. Interestingly, one subject who contributed to the large variation
in 2x10 mg treatment group (#24) was a fast CYP2D6 metabolizer, yet exhibited .
“outlier” phamacokinetic parameters, compared to the rest of the group. However,
these intrinsic pharmacological difference among individuals did not affect the
assessment of bioequivalence or the interpretation of the study because each subject
served as their own control in a crossover design and analysis (see the Attachment I).

3. Among 3 subjects who dropped out of the study, only one was suspected to be related
to the adverse event (tachycardia 35 days after receiving 20 mg tablet dosing). There
was no significant difference with regard to adverse events between the tablet
treatment or capsule treatment period.

4. In spite of the large variations for Cmax and AUC (all > 30%) for all treatment group,
statistic analysis demonstrated that tablet formulation was bioequivalent to the
capsule formulation at both doses. The ranges of 90% confidence interval for log
transformed Cmax and AUC,, of fluoxetine at 10 mg were 93.2-105.4 and 92.3-
107.7, respectively; and at 20 mg were 92.1-101.7 and 92.7-102 4, respecnvely The

ranges for norfluoxetine, the active metabolite of fluoxetine, at 10 mg were J
and .-~~~ ., respectively and at 20 mg were =~ .and’
respectively.
Dissolution:
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Comments: -

1. The sponsor has conducted a well-designed bio-study to test equivalence between the
two immediate-release dosage forms. In spite of the large inter-individual variation
within each treatment group, fluoxetine tablets at 10 & 20 mg were demeonstrated to be
bioequivalent to the respective reference capsules. The variation in 20 mg treatment
group could be explained by polymorphism of fluoxetine metabolic enzyme activities,
but that in 10 mg treatment group could not be explained.

2. Based on the individual dissolution data on both dosage strengths, the dissolution
method proposed by the sponsor is acceptable, but the specification should be set at:

Apparatus:  USP Dissoution Apparatus I at 100 rpm

Media: Deacrated 0.1 N HCl of 1000 ml at 37°C
Specification: Q___  +at 15 min. '
Recommendation:

The sponsor has demonstrated that 10 and 20 mg tablet formulations were bioequivalent
to the respective approved product, based on Cmax and AUC of both fluoxetine and
norfluoxetne.

Please convey comment | to the medical officer and comment 2 to the sponsor.

Ree Yuen, PhD. /S/ - "‘/c(v/ﬁ

Team Leader: Chandra Sahajwalla, Ph.D. Allblﬁ

/8 :

Office of Clini_cal Pharmacology and Biopharmaceutics/Division |

Date of Signature:

CC list: HFD-120; CSO; HFD-B60 (Yuan, Sahajwalla, Mehta); COR (Barbara
Murphy)
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Table #5. The Pharmacokinetic and Statistical Analyses of Fluoxetine in
® Group 2 Folldwing Doses of 20 mg Fluoxetine Tablets or
Capsules (Treatments C and D)*
frsatsant C Treatment D Maan Ratio 20N Comtfidsnce
N) Interval
riuoxetine -
Pharmacokinatic freataent C Treatmant €
pParsaeters Aritimatic Arithmetic versus wversue
Mean (£D) MNean (8D) Treatment B Traatasnt D
Caax (pg/aL) 8.085 (3.422) 8.9%1 (2.948)

AUC(0-t) (sg*hr/aL)

390.6 (383.6)

393.8 (359.0)

AUC(0-inf) (ng*hr/ml)

486.5 (462.7)

490.4 (435.4)

Tmax (br) 7.09 (1.75) 7.65 (1.30)

Xel (3/h7) 0.0253 (0.0125) | 0.0245 (0.0115)

Ti/3el (br) 43.27 (41.9¢) 43.17 (39.99)

L (Cuax) 2.114 (0.3872) [ 2.145 (0.3280) | 96.8 92.1 - 101.7
LN [ADC(0-t)) 5.638 (0.7656) | 5.675 (0.7550) | 96.4 90.9 - 102.2
LN IADC(0-4nf)] S.895 (0.7152) [ 5.321 (0.7096) | 97.4 92.7 -~ 102.4

* Study B1Y-LC-HCIS

Treatment C: 1 x 20 mg fluoxetine tablets by Eli Lilly and Company, fasted.
Treaument D; 1 x 20 mg marketed fluoxetine capsules by Eli Lilly and Company, fasted.

Table #6. The Pharmacokinetic and Statistical Analyses of Norfiuoxetine
in Group 2 Foliowing Doses of 20 mg Fluoxetine Tablets or
Capsules (Treatments C and D)*
Treatasnt C Treatmesnt D Mean datio 90N Confidence
(%) Interval
Norfluoxstine
rharmacokinstie Trestment C Treatseat C
Paraneters Avithastic Arithmetie versus warsus
Nean (8D) Mean (BD) Treatment D

JIreatment D

Cmax (ng/al)

7.229 (2.%914)

7.065 (2.610)

ADC(0-t) (Bg*hx/mL)

1591 (5%0.3)

1586 (57€.7)

AUC(0-inf} (ag*hr/mL) 1915 (614.1) 1048 (601.5)

fmax (br) 61.0 (46.5) 58.6 (35.7)

xel (3/ke) 0.0055 10.0024) 0.0060 (D.0D1Y)

Ti/72e) (br) 145.6 (57.67) 128.1 149.8))

L (Cmax) 1.096 (0.4246) 1.884 (0.3981) 101.2 8€.1 - 104.4
LE(ADC(0-t)] 7.299 (0.4041) 7.306 (0.3927) 9.4 95.6 - 103.3
LM (AUC(0-inf)] 7.501(0.3559) 7.467 (0.3494) 101.7 98.1 - 105.3

* Swdy B1Y-LC-HCIS

Treatment C: 1 x 20 mg fluoxetine tablets by Eli Liny and Company, fasted.
Treatment D: 1 x 20 mg marketed fluoxetine capsules by Eli Lilly and Company, fasted.
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Flouxetine Hydrochioride (LY110140)

Table BCIA.4.). Plasms Flucxetine Pharmacokinetic Parsmeters Pollowing 2 x 10 mg Fluoxetine Tablets (Treatment A}

R R Gttt Parsmeoters ~-c---~ececccccnce
Subjeat Treatment Study Omax Tmax AUC(0-t) AUC{O-inf) T 1/2el Rel <ecccewwe- Log-Parameters ------ ——— it
Mumber Segquence Pericd ng/ml hr ng*hr/al. ng*hr/mL he  1/hr LM{Cnax) LN[AUC(0-t)) LN[{AUC({0-inf)]

1331 11111411 1]

EL LT T Y Y T L L D R e T - - - —o——-a ——— - w-- bbbttt bl LAl LDl el L S S el LR P
Nean 9.721 7.4 33e.5% 378.3 26.47 0.0209 2.167 $.62¢8 S.797
8.0, 5,130 1.18 230.7 250.0 8.542 0.009% 0.4331 0.5673 0,505

c.v.(x) 53.45 14.0 72.66 66.12 32.27 33.06 20.91 10.09 8.728

8.5.%, 1.107 0.23¢ 50.99 53.31 1.821 0.0020 0.09%¢6¢ 0.1210 0.1079
” 231.00 23.9 32.00 22.00 23.00 232.00 22.00 22.00 22.00
Minisus

Manimus

* o Subject 4iA4 not complete the study and was excluded from summary statistics.
» = Sample value missing or not reportabls.
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Flouxetine Hydrochiodde (LY 110140) .
Teble BCIS.4.4. Plesna Fluonsetine Pharmacokinetic Parameters Following 2 x 10 mg Marketed Fluoxetine Capsules (Treatment B)

emevscscrsvacscsena- Parameters ------ L D L
Subject Treatment Study Cmax Tmex AUC(0-t) AUC(0-inf) T 1/3el Kol ~crenccacs LOog-Parametory s~r-neco=v-e
Musber Sequencs Pariod ng/mL bhr ng*hr/ml. ng*hr/mL he 1/hr LN(Cmeax) LW{AUC(O0-t)] LRIAUDC{0-inf)]

R L L T T R O e bttt L P R L L ] B R R e R e ) -

[y
w

1311113 4 1 11111131111

Ll ol ol L L D ] dadadadald

fean 9.753 7.73 336.9 383.4 29.62 0.0266 2.17¢ 5.60¢ 1.600
&.0. 4.732  1.70 243.3 160.8 $.544 0.0000 0.4547 0.594S 0.%5373
c.V.{N) 40.50 22.0 74.44 68.03 33,34 30.)5 20.09 10.61 9.09%6
B.R.N, 1,009 e.362 51.08 55.61 2.03% 0.0017 0.09%969 0.1267 0.1125
= 232.00 23.0 22.00 22.00 22.00 33.00 32.90 23.00 22.00

crceccsscsscstetcsvannmecw-

- Subject 414 not complets the study and was excluded from summary statistics.
. = Sample value missing or not reportable.
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Flouxetine Hydrochioride (LY110140)

Table HCIS.4.12, Plasma lotﬂuon-ti;m Pharmacokinetic Perameters Following 2 x 10 mg Fluoxetine Tablets (Treatment A)

mesecnsa ,———— vees PATAMOLOTS --v--~conc-—caa- -
Subject Treatment Study Cmax Tmax AUC(0-t) AUC{O-inf) T 1/2el K8l «-ovvecc-- LOg-Paranetesrs ~rceo-cecccca
Mumber Sequence Period ng/al hr ng*he/ml ng*hr/al hr 1/br LN(Cmax) LN{ADC(O-t)] LN{ADC(O0-inf))

[

-
PESSECCCEPREBRERETERRAE
03 00 N 0 D5 0D 3 0D A 0D DD o s bk b B 1ol fad DO b b8 i

cmmsecemcsnmmmammenemummyeme e m—————v——— eeemmmmtecctmmmmmsmemmessmesececcsemcanvacene
Nean 1.493 $0.9% 1807 2039 115.2 0.006¢ 3.009 7.41% 7.%49
8.0, 2,791 38.7 e10.9 230.6 37.43 0.0022 09,3259 0.428% 9.3800
C.V. %) 32.06 76.7 44.96 40.7¢ 32.49% J3).14 15.60 s.701 $.034
8.8.0. 9.5951 $.28 172.8 177.1 7.979% 0.0004 0.06%¢ 0,091y 0.0810
] 22.00 22.0 22.00 23.00 22.00 22.00 22.00 232.00 32.00
Minimum

Manisum

P L L L LY T P Y P

® = gubjeot 814 not complete the study and was excluded from summary statistices.
» » Sample vslue missing or not reportable,
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Flouxstine Hydrochioride (LY110140) N
Table BCIS.4.13. Plasma Norfluoxetine Pharmacokinetic Parametara Following 3 x 10 mg Marketed Fluoxetine Capsulas (Treatment B)

rocccrwanenvonce=e FACrARMQGLErg ~c«-cwmccoswmeccvvea

Subject Trestwent Study Omax Tmax AUC(0-t}) ADC(O-intf) T 1/3el} Kol eccccnne-a LOg-PArSRELErE =+cc=nenca
muaber Seguencs Period ng/mL hr nghr/aL ng*hr /ml, hx 1/hr LN (Cmeax) LN{AUC(O0-t)] LRIADC{0-int)]}

o b gt b Job b b Pt b B Juk pb B D B 0D B D 0D 2 D W)

Nean 9.097 53.8 1848 aveo0 111.7 0.0070 2.160 7.449% 7.5%570
8.0, a2.942 39.4 7%7.3 $63.4 42.12 0.0024 0.3163 0.389% 0.3740
C.¥. (%) 32.34 5.9 43.19 41.46 37.89% 33.%7 14.65 5.232 4.952
S.E.M, 0.627%1 8.41 179.0 193.9 §.979 0.0008 0.0874 0.0030 0.0799
” 32.00 23.0 22.00 22.00 22.080 23.08 22.00 21.00 22.00
Mindimun
MNaxdimsun

T S L b L L T T P

® o Subject 414 not comsplete the study and wea excluded from summary atatistics.
+ « Saumple value missing or not reportable.
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Flouxstine Hydrochioride (LY110140)

Subject Treatment
Rumber Sequence

LR T L e e Y

as
3¢
a7
an

8.0,
e.v.(s)
5.B.M,
L ]
Ninimum
Nanimum

R N L L L L T P P -

* o« Subject 444 not completes the study snd was excluded from summery statistice.
. = Sample value missing or not reportable.

Cmax Teex AUC{0-t) AUC(O-inf) T 1/2el
hr ng®hr/ml

3RRRRRRARKEARO333983328"38

Table BCIS.4.21. Plasma Fluoxetine Pharmacokinetic Parameters Pollowing 1 x 20 mg Fluoxstine Tablete (Treatment C)

Kol ~~-e-we--s Log-Parametars -

hr 1/hr LN(Cmax) LN{ADC{0-t)]) LN{AUC(Q-inf)}

43.27 0.0253
41.94 0.0128
96.98 49.63
0.942 0.002¢
23.00 22.00
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Flouxeting Hydrochioride (LY 110140}

Table BCIS.4.22. Plasme Fluoxetine Pharmscokinetic Parameters Following 1 x 20 mg Marketed Fluoxetine Capsules (Treatment D}

cremmscerwnecvecces PLATRAROLELE vocrmcecvcscomneamna
Subject Treatment Study Omax Tmax AUC(0-t) AUC({0-inf) T 1/2el Kol -~~vec-veasr Log-Parameterg ~«----ve--
Muaber Segquence Period ang/ml hr ng*hr/alL ng*hr/mlL hr 1/hr LA{Cmax) LN{AUC(0-t}] LW[ADC{O0-inr)]

L . - amm  e e n

as

RARRRRARARANG2383883888
ﬂuuuuuuwpuupuu¥9NUUNNQM

Nean 9.991 7.65 393.¢ 490.4 43.17 0.0248 3.143 3.678 5.%31%
8.0. 3.948 1.30 3ss.0 435.4 395.99 0,011% 0.3280 0.7350 0.709%¢8
C.V. (%) 32.79 17.0 91.16 98.79 92.62 47.03 15.29 13,30 11.99
8.B.M. 9.6247 0.272 74.085 92.83 $.53% 0,.0028 0.069) 0.1574 0.1313
n 33.00 33.0 23.00 22,00 22.00 22.00 23.00 33.00 22.00

eewsswwmcsrcssccenenrnana,

* = gubject {4 not complate the study and was excluded from summary statietiocs. . .
+« = gample value missing or mot reportable.
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Flouxetine Hydrochloride (LY110140)

7able HCIS.4.24. Plasma Fluonetine Pharmscckinetic Parameter Ratios: Treatment C versus Treatment D

Bubject Treatment ----- Femesscecccnncona c~>= Parameterg ----ccc-cccacncana cesmmconw
Number Sequence Cmax Tmax ATC(O0-t) AOC(0-4nt) T 1/2el Kal

e P B B B o e & o T B e e o o . Y - - D = Y Y . — . = ..

2s cp . i

26 . ;
27 »

o as
as
30
n

Cemees o

s

49
Mean 0.9792 0.9%44 0.9749 0.%020 1.000 1.048
8.0, 0.1432 0.243 0.1490 0.1244 0.2023 0.2409
C.V.(%) 14.63 25.8 15.37 12.67 20.22 23.02
S.B.M, 0.0390¢ 0.0507 0.03124 0.026352 0.84312 0.03387
» 23.90 23.0 23.00 : 23.00 232.00 22.00
Minjwum ’ :

Manimus

Ratio = Treatment C / Treatment D

C a1 xn 20 mg Fluonstine Tablets t
D = 1 x 20 mg Marketed Fluoxetine Capsules

* = Hubject 4id not complete the study and was excluded Irom suwmary statistice.

. = Sample value miseing or not reportabdle.

1 3XRRARRRRRERQ3333888888
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Flouautine Hydrochloride (LY 110140)

4

Table MCIS.4.30. Plasma Norfluoxetine Pharmacokinetic Parameters Following 1 = 20 mg Fluonetine Tablsts (Treatment c)

Subject Treatment Study
Mumber Segquence Pariod

as
2¢
27
s
23
3
n
33
33
]
»
3
37
1]
3
40
a1
42
43

C.v. %)
8.B.N.

n
ninimun
Raximum

cp
CD

ARRRRERARARRRIE8588888"

B A2 003 0 02 08 A5 00 00 B0 B2 Do b Jub i Db Pb i Db Dt ps B0 o

meecccacacavccvces PRrOAMOLOrS —~r-cccomcmmaa
Twmax AUC(0-t) AUC(O0-inf) T 1/2el
hr ng*hx/mt

Cmax
ng/mlL

7.229
3.914
40.31
9.607¢
23.00

€1.0
46.3
76.1
9,69
23.0

ng*hz/aL

Kal

--------- ~ LOog-Parameters ~-cs-ccaman
hr 1/hr LN(Cmax) LN{AUC{O-t)] LM{ADC(O0-inf)}

L R T T TSPt AP e B B e e . A e - . " o = = e — e e e e e e e = o ———

----- - W R e R R e s A e e Ny Y R W A M

1591
590.3
37.10
123.1
13.00

1918
€14.1
32.07
130.9
23.00

145.6 0.0035
57.67 0.0024
39.61 44.34
12.30 0.000S
22.00 23.00

1.09¢ 7.299
0.4246 0.4042
22.39 5,537
0.0085 0.0842
231.00 23.00

* « Subject 414 not complete the study and was excluded from summsry statistics.
. & Sampls value misgeing or not reportabla,

t Rt

O A

7.501
0.3559%
4.748
0.0758
23.00
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Flouretine Hydrochloride (LY 110140) '
Table NCXS.4.31. Plasma Norfluoxetine Pharmacokinetic Parameters Following 1 x 20 mg Marketed Fluoxetine Cspsules (Treatment D)

~meceecrecanc oo Paramotery -~+-vccvceccc-ccan
Subject Treatment sStudy Cmax Tmax AUC(0-t) AOC(0-4inf) T 1/2el Kol ~vevoceces LOog-PArameters -ceevences
Nusber Ssguence Poziod ng/mL hr ng*bx/mL ng*hr/ml hr . 1/hr LN{Cmax) LN[ADC(0-t)] LRI{AUC(O0-inf})) "

26 cp

RBRRRRRRRRRRGB8033888

Nesn 7.063 58.§ 159¢ 1049 128.1 0.0060 1.004 7.308 7.467
8.D. 2.610 3%.7 $76.7 §01.53 49.03 0.0019 0.3981 0.319%27 0.340
C.v. (%) 36.94 1.0 36.13 32.54 39.0% 32.5% 21.12 5.37% 4.679
2.B.NM. 0.5442 7.49 120.3 12%.4 10.3% 0.0004 0.0830 0.0818 0.0729
» 23.00 231.0 23.00 23.00 23.00 23.00 23.00 23.00 33.00
Ninisus

Maxisua

* o gubject Aid not complata the study and was excluded from summary statietics.
. = Sample value miassing or not repoxtable.
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Flouxatine Hydrochioride (LY110140)

Table NCIS8.4.3), Plasma Norfluoxetine Pharmscokinetic Parameter Ratiosi Treatment C versus Treatment D

Suject Treatment ------- L R L YT VIT Y R R e e Lt D
Wumbexr Sequence nax Taax ATUC{0-t) AUC{O-inf) T 1/2e1 Rel

32 <o

Mean 1.018 1.%7 a.998¢ 1.021 1.138 0.937¢
i s.p. 0.08747 1.51 0.1061 0.09631 0.337s 0.214€
f . C.V. (%) 9.616 56.2 10.63 9.433 29.72 33.89
s.x.M. 0.0102¢ 0.115% 0.02212 0.020S53 0.0719% D.04576

» 13.00 a3.e 23.00 21.00 22.00 22,08
Minisum

Maximum

flatio = Tresatment C / Treatment D

C =1 x 20 mg riuoxetine Tabletse

D » 1 xn 20 mg NMarketed Fluoxetine Capsules

* = Subject 414 not cowmplete the study and wae excluded frow summary statistics.
. = Sample value missing or not reportable.
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Lily Research Lobraterivs
Proloco Mo B1Y-LC-HOIS
Horein Loborateries Project 18760

Figure HCIS.427. Meen (S.D) Plasma Norfluoxetine Concenirations (Linear Scale)
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Figure HCIS.4.1. Mean (S.D) Plasma Fluoxetine Concenirations (Unear Scale)
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